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PRODUC|T DESCRIPTION 

The Slgnetics 8X60 FIFO RAM Coi>troller (FRC) is an address and 
Status generator designed to implement a high-speed/high-capacily 
First-ln/Firs|-Out iFIFO) stark utilizing standard off-the-shelf 
RAMs— see APPLICATIONS on the last page of this data sheet 
The FRC can control up to 4096 words of buffer memory; inter- 
mediate buf er sizes can be selected — refer to the memory length 
table on the pext page. Built-in arbitration logic handles read/write 
operations on a firs!-come/first-served basis. 

As Shown in Figure 1. the FRC consists of: 

• A 12-Bit V^ite Address Generation Counter (Counter SI) and a 
12-Bit Rei d Address Generation Counter (Counter #2) 

• A 12-Bit L p/Down Status Counter (Counter #3). 

• Twelve Tt ree-State Address Drivers. 

• Control Logic 

The two address counters. «1 and b2, respectively, ;ire used to 
generate wr^te and read addresses, the outputs of these counters 
are multiplexed to the ihree-state address drivers. Counter #3 
generates Iu1\. empty, and hall lull status 



PACKAGI: AND PIN DEStGNATIONS 



DESIGN FEATURES 

• 12-Bit FIFO Address Generator 

• Data Rate Exceeding 8MHz 

• Asynchronous Read/Write Operations 

• Three-State Address Outputs 

• User-Delined Word Width 

• Specificatly Designed (or Use with High-Speed Bipotar i|AMs 
(Adaptable for Use with MOS RAMs) 

• TTL Input and Output 

• 16mA Address-Drive Capability 



USE AND APPLICATION 

• Inlertacf Between Independently-Clocked Systems 

• Butler Memories for Disk and/or Tape 

• Data Communication Concentrators 

• CPU/Terminal Buflering 

• DMA Applications 

• CRT Terminals 
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IDENTIFIER FUWCTION 

Vgg Supply voltage (or internal circuits. 

GND Circuit ground. 

SI Shi(t-ln request (or write cycle; active-low input 

§?5 Shift-Out request for read cycle; active-low input 

RESET Active-low master reset input. 

Active-low chip enable Input. 

WRITE Write cycle address valid: active-low output 

FltAD Read cycle address valid; active-low output 

FULL Memory lull status output: also, override input t apability 
Active when high. 

HALF FULL Memory haft-full status output; active-higfi 

EMPTY Memory empty status output; a^. override input capability 
Active when high '' 

LSI Least significant bit (LSB) o( the memory length select input. 

LS2 Most significant bit (MSB) o( the memory length select input. 

^1 1 "*0 Three-state address outputs: Aq = LSB. 

Vqq Supply voltage. 
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Figure 1. Functional Block Diagram of FIFO RAM Controller 



FUNCTIONAL 

The FRC operates ir 
FIFO buffer memory 
two operations are 
complete sequence l! 
liming relationships 
shown in the TIMING 



OPERATION 

either of two basic modes— write into the 
>r read from the FIFO butter memory. These 
described in subsequent paragraphs and the 
summarized in Table 1 Typical Write/Read 
arbitration logic, and chip-enable control are 
DIAGRAMS. 



When these condition 
are satisfied, the write 



FIFO BUFFER MliMORY— WRITE CYCLE 

To perform a write op jration, 50 must be high and 51 must be low. 

} exist and other control parameters (Table 1 ) 
addresslnCounter)t1 (Figurel) is output to 
the address bus via the multiplexer and the WRITE output goes low. 
(Note. Normally, the WRITE output goes low after the address 
output becomes stable — refer to WRITE CYCLE TIMING DIA- 
GRAM The WRITE output may then act as a write or cA)/p enable for 
the RAMs that are used to implement the memory.) 

When the wrife cycle i| ended (5Tis forced high), the WRITE output 
goes high, the address output buffers return to a high-inipedante 
state. Counter #1 (Write Address Generation) and Counter #i3 
(Status) are both incremented, and Counter #2 (Read Address 

Generation) remains unchanged. 



CONTROL LOGIC 

To prevent the possibility of operational conflicts, 51 and 50 are 
treated on a first-come/first-served basis; these two input signals 
are controlled by internal arbitration logic— refer to the applicable 
TIMING DIAGRAMS and AC CHARACTERISTICS for functional 
and timing relationships If one cycle is requested while the other 
cycle IS in progress, the requested cycle wili commence as s-jci as 
the current cycle is complete (provided other control parameters 
are satisfied). 

As shown In the accompanying diagram, the buffer length of the 
FIFO memory can bo hardware-selected via the Length Select 
(LSI . LS2) inputs When less than llie n-ax i.Tiuni length is selected, 
the unused high-oider bits of the address outputs are held in the 
high-impedance state. 

•lEMORY LENGTH 
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FIFO BUFFER 

To perform a read 
When these conditions 
are satisfied, the read 
output to the address 



When the read cycle is 
goes high, the output 
Cou nter »2 ( Read Add 
(Status) is decremented 
tion) remams unchanged 



MEMORY— READ CYCLE 

ope|-ation. 51 must be high and 50 must be low. 
exist and other control parameters (Table 1) 
dddress contained in Counter»2 (Fiaure 1) is 
l)us and ttie READ output go 

snded (SO is forced high), the READ output 
buffers return to a high-impedance state. 
t|ess Generation) is incremented. Counter #3 
and Counter #1 (Write Address Genera- 



Generation of the status output signals (HALF FULL, FULL, and 
EMPTY) is a function of the Length Select (LSI . LS2) inputs and the 
current state of Status Counter #3. In general, the status outputs 
reflect the conditions that follow: 

• HALF FULL— this status output signal goes high on the positive- 
going edge of 51 if the MSB of the selected length of Counter #3 
becomes a "1" The HALF FULL signal will go from high-to-low on 
the positive-going edge of 50 when, after the read cycle, the 
selected length of Counter #3 changes from ■100 00" to 
'■Q11...11" For example, if the selected memory length is 256 
words (FULL = 256), then HALF FULL = 128 words; hence, on the 
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positive-going edge of 50 when Counter »3 reaches a count ot 
127, the HALF FULL output will go from high-to-low. 

• FULL— this signal serves both as a status output and as an 
override intut. The FULL signal goes high on the negative-going 
edge of SI It all bits of Counter #3 for selected length are equal to 
"1" The FILILL output goes from high-to-low on the negative- 
going edge of SO. 

• EMPTY — this signal also serves as a status output and as an 
override input On the negative-going edge of SO. liit- EMPTY 
output is driven high if Status Counter « 3 contains a value o( "1 "; 
on the positive-going edge of SO, the counter is decremented to 
"0", The EMPTY output goes from high-Xo-lovn on the negative- 
going edge of ST. 

Once the FUl L signal is high, further Write Cycle Requests (SI = 
low) are ignoied; similarly, once tfie EW^TY signal is high, further 
Read Cycle requests (S(5 = low) are ignored. However, to accom- 
modate diversified applications, the FULL and EMPTY outputs are 
open-collector with on-chip 4 7K passive piill up resistors If either 
the f ULL or EMPTY pins are lorced low via external control, the 
corresponding write or read cytlis rraiy resume (provided the 

Table 1. Siimmary of Operation 



external FULL or EMPTY input is held low until the corresponding 
WRITE or RE AD output goes /otv) and the address status counters 
will continue normal operation* — refer to Table 1 



The user must force the RESET input low to initialize the chip 
(Note. If the RESET signal is driven /ow during a wnle or road cycle, 
the address output may have a short period of uncertainty before 
assuming a tiigh impedance state.) The following actions occur 
when RESET is active: 

• All internal counters are set to "0". 

• All address output lines are forced to the high-impedance state. 

• HALF FULL and FULL outputs are forced lorn. 

• WRITE. READ, and EMPTY outputs are forestsl ftigti. 

When CE is high, the address output lirres are forced to the high- 
impedance state, furttier write or read cycle requests are ignored, 
and all counters remain unchanged. If CE switches from low-\o- 
high during a wnle or read cycle, the cycle in progress is always 
completed before the df .ablod slato is entered For details of these 
operations, refer to the timing information shown later m this data 
sheet 

' Refer to Note on page 9. 
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DC ELECTRICAL CHARACTERISTICS 



CONDITIONS: 

Commercial — 



Vcc = 5.0V (±5%|) 
Vbb=15V(+5 
0°C<T;^i70''C 



ABSOLUTE MAXIMUM RATINGS 



Military— 

Vcc " ^-"V (±10%) 
VgB = 1 5V (-10%)'' 
-55''C-;Tci125°C 
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CONDITIONS: Commercial- 

V(,Q = 5.0V (_+5%) 



Military— 

Vqq = 5.0V (t10%) 



AC ELECTRICAL CHARACTERISTICS 
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nfO RAAi CONTROLLER (FRC) 



8X60 



APPLICATIONS 



IIIHn.EMENT« TION OF A ¥W0 Wmf mmmH THE SX«0 AND HIGH SPEED RAM 



56n( -5"fc) 
sw 



REQUEST 
TO WRITE OAtA 
INTO FIFO BUFFEB - 

REQUEST 
TO READ DAtA- 
FROM FIFO BUFFEA 

BUFFER LENGTM 
SELECTION 

ENABLE FIFO 
CONTROLLER 

RESET FIFIp- 
COUNTERS 




Vbs Vcc ond 

51 ADDRESS 

SB 
LSI 

LS2 
CI 

RESET 



a WRITE 



0<J READ 
« E O 

HALF 
"tj FULL 

"■o 

O FULL 



1 ^ . ^ WRITE CYCLE 
-' T ACKNOWLEDGE 



EMPTY 



^ READ CYCLE 

ACKNOWLEDGE 

— »- BUFFER HALF- 
FULL STATUS 

^ BUFFER FULL 

STATUS 

•» BUFFER EMPTY 

STATUS 



WE 


ADDRESS 




RAM 




Dotrr 




Bm °ooT| Wl^^gll|l||^ 0| 



WE 




ADDRESS 




RAM 


0(N 


DOUT 




OUTPUT 
DATA 



USING 8X60 V1TH HIGH-DENSITY MOS RAMs 



WRITE CYCLE 
REQUEST 



- DELAY TO EXTEND ADORESS HOLD TIME 
AFTER THE RISING EDGE OF Wt 



DELAY 
(TmD) 



C SI ADDRESS 



DELAY 

(Tsd) 



r DELAY TO 
/ EXTEND ADDRESS 
SETUP TIME 
BEFORE THE 
FALLING EDGE 

OF at . 

o 



8XM 
riFO RAM 
CONTROLLER 



WBTTE 



WE 


ADDRESS 






RAM 




D|N 


Bout 





WRITE CYCLE 
REQUEST 

si 

WRITE 
AOOXESS 



91 (RAM) 




EiTENOEo Aooness 
SETUP rmc 



^EXTENDED AOORESS 
HOLD TIME 
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ORDERING INFORMATION 
COMMERiplAL— 

Order Number N8X60N 
Packaging information; Refer to 

Signetics price list 
Supply Voltage; 5V (+5%) 
Operating Temt}erature Rang«: 

0°C<T. <7tO°C 



MILITARY- 

(Parts not Yet Available) 



PACKAGE OUTLINE 



N Package (Plastic) 



r 



C 



LEAD NO 1 



o 



14 10(.5SSI 



MM (1.4&5I 




13.84 I.S4SI 



I 



1 14 I (MSI 



2 79 1 1101 
2^29 (.U90I 
NON CUMULATIVE 



Note 

If the EMPTY or FULL status line is overridden (forced low externally) 
and transfers are performed beyond the normal buffer boundaries, the 
EMPTY status output may not occur when expected. 

The sequencing of Status Counter n3 is not dependent upon the 
selected buffer length (LSI and LS2), After overriding EMPTY or 
FULL, the 1 2- bit Status Counter may be displaced by a multiple of the 
selected buffer length, modulo 4096. The EMPTY status becomes 
active only when the Status Counter contains exactly the value "1 " 
(with eleven leading zeroes) If the maximum buffer length (4096) is 
selected, the EMPTY status will always function properly. 

The FULL status output is generated with respect to the selected 
buffer length (LSI and LS2) and will always occur when expected. 
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